Abstract: New 1,2,3-thiadiazole and 1,2,3-selenadiazole derivatives, 14-23, were prepared from the ketones 1-5 via the corresponding semicarbazones or hydrazones 6-12. The Hurd-Mori and Lalezari methods were used, respectively, for the preparation of these 1,2,3-thiadiazole and 1,2,3-selenadiazole derivatives. The intermediate 13 was also trapped, separated and fully characterized. These derivatives are important for photocrosslinking processes and due to their potential biological activity.
Interest in the synthesis of selenium and sulfur containing compounds and the further utilization of these compounds in organic synthesis has been steadily increasing recently [1] . Particular interest in 1,2,3-selenadiazole and 1,2,3-thiadiazole derivatives stems from the fact that they can undergo a wide variety of reactions where they act as 1,3-dipoles or as a source of selenium or sulfur and hence they have attracted much attention for the synthesis of different organoselenium and organosulfur compounds [2] in both the acyclic and cyclic series [3] . In spite of the obvious attraction of Se and Sheterocycles, only a few preparative routes have been described. Lalezari et al. [4] [5] [6] were the first to report the synthesis of a 1,2,3-selenadiazole ring by analogy with the 1,2,3-thiadiazole system, which had been prepared previously by Hurd and Mori [7] . We report herein the synthesis of new compounds containing 1,2,3-selenadiazole and 1,2,3-thiadiazole rings using the Lalezari et 
Results and Discussion
Our synthetic procedure for new 1,2,3-selenadiazole and 1,2,3-thiadiazole derivatives started from a variety of ketones 1-5 containing α-methylene groups (Scheme 1) that were first converted into their corresponding tosyl or acyl hydrazones or semicarbazones and then further converted into 1,2,3-selenadiazole ring derivatives by the selenium dioxide oxidative ring closure of these semicarbazone or hydrazone derivatives [8] [9] [10] [11] and into 1,2,3-thiadiazoles by reaction of the hydrazones or semicarbazones with thionyl chloride [12] [13] [14] [15] [16] . Scheme 1. Ketones used in the preparation of new 1,2,3-thiadiazole and 1,2,3-selenadiazole compounds.
The general equations for the preparation of 1,2,3-selenadiazole and 1,2,3-thiadiazole derivatives are shown in Scheme 2. Table 1 shows the structures of the newly prepared compounds, melting point ranges and the percentage yields of these compounds. 
Scheme 2

Experimental
General
The solvents used were purified by standard procedures. The melting points (m.p) were determined on an Electrothermal digital melting point apparatus and uncorrected. Infrared (IR) spectra of pure substances were recorded for KBr pellets using a NICOLET 410 FT-IR spectrometer (ν in cm -1 General procedure for the preparation of semicarbazones 7, 10, 11 and 12.
A mixture of semicarbazide hydrochloride (1.00 equivalent) and sodium acetate (1.00 equivalent) was dissolved in absolute ethanol (45 mL). The mixture was heated for 15 min under reflux, then filtered while hot to remove precipitated sodium chloride. The filtrate was then mixed with p-hydroxyacetophenone (2, 0.95 equivalents), D-(+)-camphor (3, 0.95 equivalents), acetyl ferrocene (4, 0.95 equivalents) or diacetyl ferrocene (5, 0.45 equivalents), respectively, and the resulting mixtures were heated to reflux, a few drops of concentrated hydrochloric acid were added and heating under reflux with continuous removal of the generated water was continued overnight. The solvent was removed under vacuum and the residue was washed with diethyl ether or chloroform. 
N'-[1-(4-Hydroxyphenyl)-ethylidene] semicarbazone (7)
.
General procedure for the preparation of hydrazones 6 and 8
A mixture of acetophenone (1, 1.00 equivalent) or 4-hydroxyacetophenone (2, 1.00 equivalent) and ethyl hydrazine carboxylate (1.20 equivalents) was dissolved in dry, hot chloroform (80 mL). When the reaction mixture started refluxing, two drops of concentrated hydrochloric acid were added and the mixture was then refluxed overnight with continuous removal of the water generated. The solvent was removed under vacuum and the residue was washed several times with diethyl ether or chloroform to remove excess reactants.
N'- [1-phenylethylidene] 
N'-[1-(hydroxyphenyl)ethylidene]hydrazine tosylate (9).
Acetophenone (2.50 mmol) was added to a warm solution of p-toluenesulfonic acid hydrazide (2.70 mmol) in dry ethanol (30 mL). The solution was refluxed for 1.0 hr and then concentrated to one-half of its original volume. After cooling the reaction mixture to room temperature, the product precipitated as a colorless powder which was washed with a small amount of cooled ethanol and dried to afford the title compound in 86% yield; IR: ν 3385, 3263, 1726, 1610, 1501, 1406 cm Each of the semicarbazones 7 (1.98 mmol), 10 (1.68 mmol), 11 (0.29 mmol) or 12 (1.00 mmol) or the hydrazones 6 or 8 (2.50 mmol), respectively, was dissolved in glacial acetic acid (40 mL) with vigorous stirring and gentle heating to 40-45 ºC (in case of the hydrazone 6, the solution was stirred at room temperature). The solution was treated with selenium dioxide powder (2.70 mmol, 3.60 mmol, 0.57 mmol, 4.00 mmol or 2.72 mmol, respectively) and the mixture was kept under vigorous stirring. After ca. 2 min the color of the mixture becomes red. Monitoring of the reaction by TLC (eluent: 1:4 ethyl acetate-hexane) showed that the reaction was complete in 24 hr. Thes mixture were filtered and the filtrates poured into ice water and extracted with CDCl 3 (3×50 mL). The combined organic layers were washed with saturated sodium hydrogen carbonate solution. dried over magnesium sulphate and the solvent was removed under vacuum to afford the crude title compounds, which were further purifed as indicated under each heading. [13] .
Ethyl-3,5-dihydro-4-phenyl-1-oxo-1,2,3-selenadiazole-2-carboxylate (13
An excess amount of thionyl chloride was stirred at 0 ºC and the hydrazones or semicarbazones 6, 7, 8, 10, 11 or 12 were added in several portions. The mixtures were stirred at room temperature overnight until no more hydrogen chloride was produced. The remaining thionyl chloride was evaporated under vacuum and the residue was washed with diethyl ether to give good yields of the corresponding 1,2,3-thiadiazoles as fine powders. A recrystallization from chloroform or dimethylsulfoxide was carried out when necessary. 
4-Phenyl
